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® Grooves are formed on the connection faces of 
the dielectric basic plates as a dielectric resonator, 
and also, an internal conductor is provided on the 
inside face, and coupling electrodes are formed on 
the other dielectric basic plate. These three dielec- . 
trie basic plates are connected so that the coupling 
electrode effects capacity connection between Inter- 
nal conductors and the coupling electrode effects 
capacity connection between the internal conductors, 
whereby an earth electrode (external conductor) can 
be formed on almost full face on the reverse face 
side of the dielectric basic plate and the reduction of 
Qo of the resonator and the electromagnetic field 
leakage can be prevented. 
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BACKGROUND OF THE INVENTION 



■/The present Invention generally relates to a 
dielectric resonator with an earth electrode and a 
reppnance electrode being formed on a dielectric s 
ba^ic plate or a dielectric block, and a manufactur- 
ing^ method thereof. 

A dielectric resonator having resonance elec- 
trodes (internal conductors) formed within a dielec- 
tic:. block, earth electrodes (external conductors) ro 
formed on the outside face of a dielectric block, 
and a dielectric resonator having resonance elec- 
trodes (strip lines) formed on the surface of a 
dielectric basic plate and earth electrodes formed 
on their opposite faces are used as filters and so 75 
on in, for example, microwave bands. 

Colls for connecting resonators, capacitors and 
basic plates and so on for mounting them, together 
with a plurality of dielectric resonators are accom- 
nriodated within a case in a dielectric filter of a 20 
discrete type using, for example, a plurality of 
dielectric resonators. 

Diversified dielectric resonators, coils and ca- 
pacitors are used in accordance with the required 
specifications in the dielectric filters of such con- 25 
struction. In an integrated type of dielectric filter, a 
plurality of resonators are constructed on a dielec- 
tric block which is integral from the beginning, or to 
be integrated by the assembling operation, and are 
used as many stages of dielectric filters and so on. 30 

A transmission filter and a reception filter are 
used In a transceiver sharing device in, for exam- 
ple, the microwave band. Characteristics which are 
smaller in the damping amount of the transmission 
band and sufficiently large in the damping amount 35 
of the transmission band are required as the recep- 
tion filters. It is effective to have a pole (hereinafter 
referred to as polarization) as an effective method 
in the designing of the band passing filter capable 
of the given damping amount in a zone generally 40 
away from the passing band width. In the dielectric 
filter of the conventional construction, it is not suit- 
able for a dielectric filter of a type of mounting on 
the surface on, for example, the basic plate, be- 
cause the terminal for coupling use has to be 45 
inserted from the outside into the resonance elec- 
trode formed hole so as to connect between the 
resonators of the given stages and the special 
parts for the operation Is required in order to di- 
rectly effect the electromagnetic connection among so 
Its front, rear resonators with the resonator of one 
stage or more being jumped over. 

A dielectric resonator of such a surface mount- 
ing type shown in Fig. 65 and Fig. 66 is taken into 
consideration as the present application has ap- 55 
plied In Japanese Patent Laid-Open Publication No 
3-303366. 



Fig. 65 is .a perspective view of a diele'ctric 
resonator. Fig. 66 is a top face view of a dielectric 
resonator. In Fig. 65, reference numerals 10, 103 
are respectively dielectric basic plates. Sectional 
semi-circular shaped grooves 105, 106, 107, 108. 
109 are provided respectively on a first main face 
(a face opposite to the dielectric basic plate 103) of 
the dielectric basic plate 102 and the first main 
face (a face opposite to the dielectric basic plate 
102) of the dielectric basic plate 103, with internal 
conductors being respectively formed on the inside 
faces thereof. Signal Input, output electrodes (115 
and so on) are formed across the second main 
face (bottom face in the drawing) from two side 
faces of the dielectric basic plates 103. Coupling 
electrodes E110 are formed on the given region of 
the second main face (top face in the drawing) of 
the dielectric basic plate 102. An external conduc- 
tor 112 is formed on the external surfaces of the 
dieletric basic plates 102. 103 except for the 
formed regions of the above described signal input, 
output electrodes (115 and so on) and the coupling 
electrode E10. As shown in Fig. 66. the coupling 
electrodes E10 effect the respective capacity con- 
nection with the open end vicinity of the internal 
conductors 117, 119 within the internal formed 
holes 106. 108. By such construction, the second 
stage and the fourth stage effect the capacity con- 
nection between them among the band passing 
filters of five stages so as to cause the damping 
pole in the low-pass of the passing band width. 

The dielectric resonators shown in Fig. 65 and 
Fig. 66 can be polarized without addition of special 
parts, with a large operational effect that the sur- 
face mounting operation can be effected on the 
circuit basic plate together with the electronic parts 
of the other surface mounting type. In such con- 
ventional dielectric filter as shown in Fig. 65 and 
Fig. 66, the Qo value of the resonator Is lower, thus 
resulting in danger in deteriorating the Insertion 
loss characteristics as the filter, because the cur- 
rent of flowing through the external conductor 112 
is interrupted In the forming region of the coupling 
electrode E10. As the coupling electrode formed 
region becomes an open portion of the external 
conductor, some electromagnetic field leakage is 
caused, influences by the metallic unit which be- 
comes adjacent to the dielectric filter may become 
a problem. 

In a dielectric filter of the conventional discrete 
type, individual parts such as coil, capacitor or the 
like are required together with a plurality of dielec- 
tric resonator, with a defect that the whole be- 
comes larger in size with number of the parts being 
more, and the assembling operation step is com- 
plicated. In the conventional integral type of dielec- 
tric filter, only the filter of the characteristics re- 
stricted is provided in the pattern formation of the 



3 



EP p 552 761 A1 



4 



resonance electrode or the earth electrode al- 
though the. above described defects are not pro- 
vided. When the plan circuit and so on are con- 
structed with one portion of the earth electrode 
(external conductors) being patterned, some mea- 
sures are required to be taken with respjsct to the 
electromagnetic leakage. 

Also, In the conventional dielectric filter, there 
is danger of lowering the Qo value of the resonator, 
deteriorating the insertion loss characteristics as a 
filer, because the current flowing through the exter- 
nal conductor is interrupted in the formed region of 
the coupling electrode. As the coupling electrode 
formed region becomes an opening portion of the 
external conductor, there is danger of causing 
some electromagnetic leakage with a problem of 
influence by the metallic unit adjacent to the di- 

• electric filter. 

In the conventional dielectric filter, the respec- 
tive parts of basic plate, capacitor element and coil 
are necessary . and further, a soldering operation 
with the respective parts being engaged with is 
required, with problems that the cost rises and 
also, the productivity is lower. 

Further, as a polarized electrode is formed 
within the region of the eairth electrode with one 
portion of the earth electrode of the dielectric basic 
plate being shaved in the conventional polal'ized 
construction, the earth current flowing through the 
above described earth electrode is interrupted in 
the above described gap portion, with a problem 

• that the Qo value of the resonance electrode is 
deteriorated, and the characteristics of the insertion 
loss is lowered. 

SUMMARY OF THE INVENTION 

Accordingly, a primary object of the present 
invention is to provide a dielectric resonator which 
basically assumes the construction of an integral 
type dielectric resonator and is smaller in size and 
can easily, obtain the given characteristics. 

Another object of the present Invention is to 
provide a dielectric resonator which is capable of 
effecting polarization without addition of special 
parts; 

Still object of the present invention is. to pro- 
vide a dielectric . resonator which is suitable for 
[Dolarized dielectric filter superior in the insertion 
loss characteristic without loss of Qo value of the 
resonator; 

A further object of the present Invention is to 
provide a dielectric filter which can reduce the 
number of parts to reduce the cost, and can im- 
prove the productivity with the manufacturing steps 
being omitted. 

A still further object of the present invention is 
to provide a dielectric filter which can avoid the 



deterioration of the Qo value, when the polarized 
electrode can be added, to improve the insertion 
loss. 

A dielectric resonator of a first Invention is 
5 composed of additional electrode layers within the 
above described dielectric in a dielectric resonator 
where a plurality of resonance electrodes are ar- 
ranged, a dielectric is interposed between the the* 
resonance electrodes and the each electrodes. 
70 In the dielectric of the first invention, a plurality 

of resonance electrodes and earth electrodes are 
formed through dielectrics and also, additional 
electrode layers are provided within the dielectric. 
The additional electrode layers function as elec- 
75 trodes to be connected with, for example, the reso- 
nance electrodes, electrodes for constituting induc- 
tor, capacitor, line and so on or a plan circuit 
including them, and constitute various types of 
filters and so on such as BPF, BEF, LPF, HPF or 
20 the like together with a plurality of resonators. ■ 

A dielectric resonator in accordance with a 
second invention has a coupling electrode layer 
provided for effecting capacity connection with a 
plurality of resonance electrodes Is provided within 
25 the above described dielectric, in a dielectric reso- 
nator where a plurality of resonance electrodes are 
arranged, dielectrics are Interposed among these 
riesonance eleictrodes and the earth electrodes. 
In a dielectric resonator of a second invention. 
30 a plurality of resonance electrodes and earth elec- 
trodes are formed through dielectrics, and also, 
coupling electric layers are provided within the 
dielectric. The coupling electrode layer is connect- 
ed in capacity with a plurality of resonance elec- 
35 ■ trodes. In a band passing filter of, for example, 
three stages or more, a damping pole is formed on 
the high-pass side of the passing band by the 
capacity connection through a coupling electrode 
layer between a first, second stages of resonance 
40 . electrodes. If the capacity connection is effected 
through the coupling" electrode layer between the 
resonance electrodes of second and fourth stages 
of resonance electrodes in, for example, five stages 
of band passing filter, a damping pole is formed on 
45 the loss-pass side of the passing band. 

The additional electrode layer Is provided with- ■ 
in the dielectric. The coupling electrode is not 
required to be provided within the earth electrode 
formed region. Current flowing through the earth 
so electrodes Is not interrupted. The Qo value is not 
lowered. The filter can be used as a dielectric filter 
of less insertion loss. 

A third Invention Is a dielectric filter character-, 
ized In that an earth electrode Is formed on the 
55 other main face of the dielectric basic plate, a 
plurality of resonance electrodes are formed oni 
one main face, one side face of the resonance 
electrode is connected with the above described 
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earth electrode so as to have a coupling electrode, 
a stray electrode and a coll electrode pattern- 
formed within the above described dielectric basic 
plate. 

In order to form the respective electrodes with- 
in the above described dielectric basic plate, the 
portion facing the resonance electrode of the di- 
electric basic plate is cut into two divisions, and the 
respective electrodes are formed in pattern by. for 
exahiple, a screen printing method on one of' the 
divided cut faces so as to stick both of them. 

When the resonance electrode is formed on 
the above described dielectric basic plate, both are 
connected with each other if adjacent resonance 
electrodes are brought to get too closer, so that the 
desired characteristics may be not be obtained. In 
order to avoid the connection of the resonance 
electrodes, a removing operation can be effected 
by the interval between the resonance electrodes. 
The size of the dielectric basic plate becomes 
larger correspondingly by the interval of both the 
electrodes, thus causing a disadvantage that the 
whole parts becomes larger in size. 

According to the dielectric filter of the third 
Invention, the coupling electrode, the stray elec- 
trode and the coil electrode are formed in pattern 
within the dielectric basic plate, and the respective 
electrodes can be formed at the same time. The 
number of the parts can be reduced as compared 
with a case where a basic plate is disposed on the 
conventional dielectric coaxial resonator, the parts 
such as capacitor element, coil and so on are 
connected with the basic plate, and the cost can be 
lowered, thus improving productivity. 

A fourth invention is characterized in that the 
shielding electrode is formed between the adjacent 
resonance electrodes on one main face of the 
above described dielectric basic plate, arid both 
the ends of the shielding electrode are connected 
with the above described earth electrodes. 

In the fourth invention, the shielding electrode 
connected with the earth electrode is formed be- 
tween the resonance electrodes of the above de- 
scribed dielectric basic plate. As the electric force 
lines to be emitted from both the above described 
resonance electrodes are absorbed by the shield- 
ing electrodes, the intervals between the resonance 
electrodes can be narrowed without deterioration in 
the characteristics, and the dielectric basic plate 
can be made correspondingly smaller in size. 

A fifth invention is characterized in that the 
above described polarized electrode is formed 
within the above described dielectric basic plate, in 
the polarized construction of a dielectric filter 
where a plurality of resonance electrodes are 
formed on one main face of the dielectric basic 
plate, and an earth electrode is formed on the other 
main face, one side face of the above described 



resonance electrode is connected with the earth 
electrode, a polarized electrode for connecting in 
capacity the above described resonance electrode 
with the above described dielectric basic plate is 
5 formed. 

In order to form the polarized electrode within 
the above described dielectric basic plate, a por- 
tion facing the resonance electrode of the above 
described dielectric basic plate is cut so as to have 
10 the basic plate formed Into two divisions, the po- 
larized electrode is formed on the cut face of one 
side of the divided form so as to stick both of 
them. 

According to the dielectric filter of the fifth 

75 invention, the polarized electrode is formed within 
. the dielectric basic plate. As the earth electrode 
can be formed on the full face of the other main 
face of the dielectric basic plate, the obstacle of 
the electric current in. the formation of the polarized 

20 electrode by the shaving the conventional earth 
electrode can be removed. As a result, the reduc- 
tion in the insertion loss can be improved" by the 
avoidance of the deterioration in the Qo value, thus 
improving the electric characteristics. 

25 A method of manufacturing a dielectric resona- 

tor of a sixth invention comprises the steps of 
connecting a dielectric basic plate with a plurality 
of resonance electrode films being formed on it 
with a plurality of basic plates including a dielectric 

30 basic plate with an additional electrode films being 
formed on it, manufacturing a dielectric resonator 
having the additional electrode layers within the 
dielectric. 

In a method of rnanufacturing the dielectric 
35 resonator of the sixth invention, the dielectric reso- 
nator having the additional electrode layers within 
the dielectric is manufactured by the connection of 
a dielectric basic plate with a plurality of resonance 
electrode films being formed on it with a plurality of 
40 basic plates including dielectric basic plate with 
additional electrode filncjs being formed on It. 

Therefore, the additional electrode layers to be 
provided within the dielectric has only to be formed 
in advance on the dielectric basic surface. 
-^5 A method of manufacturing a dielectric resona- 

tor of a seventh invention comprises the steps of 
connecting a dielectric basic plate with a plurality 
of resonance electrode films and additional elec- 
trode films being formed on it opposite to the these 
so resonance electrode films, with a plurality of basic 
plates including the other dielectric basic plate,' 
manufacturing a dielectric resonator having addi- 
tional electrode layers in the dielectric interior. 

In a method of manufacturing the dielectric 
55 resonator of the seventh invention, a plurality of 
resonance electrode films and additional electrode 
films opposite to these resonance electrode films 
are formed on a certain one dielectric basic plate. 
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and the other basic plate is connected on the basic 
plate. 

A method of manufacturing a dielectric resona- 
tor of an eighth invention comprises the steps of 
composing a dielectric unit having a plurality of 
resonance electrode films formed therein, connect- 
ing a dielectric basic plate with the additional elec- 
trode films being formed on it with the above 
described dielectric unit, manufacturing a dielectric 
resonator having additional electrode layers within 
the dielectric. 
^ In , a method of manufacturing the dielectric 
resonator of the eighth invention, the dielectric ba- 
sic plate with additional electrode films being 
formed on it is. connected with respect to the 
dielectric unit with a plurality of resonance elec- 
trode, dielectric films being formed therein. In this 
case, the dielectric unit constitutes a plurality of 
dielectric resonators, and . a plane clrcult .ls added 
with respect to a plurality of dielectric resonators 
by the connection the dielectric basic plates having 
the additional electrode filnris. 

A method of manufacturing a dielectric resona- 
tor of a ninth, invention comprises the steps of 
using a dielectric ceramic igreen sheet with a plu- 
rality of resonance electrode films being formed on 
it, a dielectric ceramic green sheet with additional 
electrode films being formed . on it, effecting an 
Integral laminated burning operation, manufacturing 
a dielectric resonator having additional electrode 
layers within the dielectric. 

In the method of manufacturing the dieiectric 
resonator of the ninth invention, the dielectric ce- 
ramic green sheet with a plurality of resonance 
electrode films being formed on it, the dielectric 
ceranriic green sheet with additional electrode films 
being formed on it are burned Integrally In lamina- 
tion. Therefore, the additional electrode films are 
formed on the dielectric ceramic green sheet in 
this case, and the additional electrode layers are 
constructed within the dielectric by the subsequent 
integral burning operation. 

A method of manufacturing a dielectric resona- 
tor of a tenth invention comprises the steps of 
connecting a dielectric basic plate with a plurality 
of resonance electrode films being formed on it' 
with' a plurality of basic plates including a dielectric 
basic plate with a coupling electrode film being 
formed on it, manufacturing a dielectric resonator 
having coupling electrode layers within the dielec- 
tric. 

In a method of manufacturing a dielectric reso- 
nator of the tenth invention, a dielectric basic plate 
with a plurality of resonator electrode films being 
formed on it is connected with a plurality of basic 
plates including a dielectric basic plate with cou- 
pling electrode films being formed on it so that a 
dielectric resonator having coupling electrode lay- 



ers within the dielectric is manufactured. Therefore, 
coupling electrode layers. to be provided within the 
dielectric has only to be formed on the dielectric 
basic surface in advance. 

5 A haethod of manufacturing a dielectric resona- 

tor of an eleventh Invention comprises the steps of 
connecting a dielectric basic plate with a plurality 
of resonance electrode films and coupling elec- 
trode films being formed opposite to these reso- 

70 nance electrode films with a plurality of basic 
plates of the other dielectric basic plate, manufac- 
turing a dielectric resonator having the coupling 
electrode layers within the dielectric. 

In a method of manufacturing a dielectric reso- 

75 nator of the eleventh invention, a plurality of reso- 
nance electrode films and coupling electrode films 
opposite to these resonance electrode films are 
formed on a certain one dielectric basic plate, and 
the other basic plate is connected with the basic 

20 plate. 

A method of manufacturing a dieletric resona- 
tor of a twelfth invention comprises the steps of 
constituting a dielectric unit with a plurality of reso- 
nance electrode films therein being formed therein, 
25 connecting a dielectric basic plate with coupling 
electrode films being formed on it with the above 
described dielectric unit, manufacturing a dielectric 
resonator having coupliiig electrode layers within 
the dielectric. 

30 In a method of manufacturing the dielectic res- 

onator of the twelfth invention, the dielectric basic 
plate with the coupling electrode films being 
formed on it is connected with respect to a dielec- 
tric unit with a plurality of resonance electrode films 

35 being formed therein, it. In this case, the dielectric 
unit constitutes a plurality of dielectric resonators, 
coupling electrodes are added with respect to the 
plurality of dieletric resonators by the connection of 
the dielectric basic plate having the coupling elec- 

40 trode films. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the 
45 present invention will become apparent from the 
following description taken in conjunction with the 
preferred embodiment thereof with reference to the 
accompanying drawings. In which; 

Rg: 1 is a perspective view of a dielectric filter 
50 in accordance with a first embodiment; 

Rg. 2 Is an explosive perspective view before 
the assembling operation of a dielectric filter in 
accordance with the first embodiment; 
Fig. 3 is a plan view of a dielectric basic plate to 
55 be used in the dielectric filter in accordance with 
the first embodiment; 

Fig. 4 is an equivalent circuit diagram of the 
dielectric filter in accordance with -the first em- 
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bodiment; . 

Fig. 5 Is a perspective view of a dielectric filter 

In accordance with a second embodirnent; 

Fig. 6 .is an explosive perspective view of the 

dielectric filter In accordance with the second s 

embodiment: 

Fig. 7 Is a plan view of a dielectric basic plate 
using a dielectric filter in accordance with the 
second embodiment; 

Fig. 8 is an equivalent circuit diagram of a io 
dielectric filter In accordance with the second 
embodiment; 

Fig. 9 is a plan view of a dielectric basic plate 
using a dielectric filter in accordance with a third 
embodiment; ^5 
Fig. 10 Is a perspective view of a dielectric filter 
in accordance with a fourth embodiment; 
Fig. 11 is an explosive perspective view of the 
diei.ectric filter in accordance with the fourth 
embodiment; 

Fig. 12 is a perspective view of a dielectric filter 
in accordance with a fifth embodiment; 
Rg. 13 Is an explosive perspective view of the 
dielectric filter in accordance with the fifth em- 
bodiment; 

Rg. 14 is a perspective view of a dielectric filter 
in accordance with a sixth embodiment; 
Fig. 15 Is an explosive perspective view of the 
dielectric filter In accordance with the sixth em- 
bodiment; 

Rg. 16 is ai perspective view of a dielectric filter 
in accordance with a seventh embodiment; 
Fig. 17 is an explosive perspective view of the 
dielectric filter In accordance with the seventh 
embodiment; 

Fig. 18 is an explosive perspective view of a 
dielectric filter in accordance with an eighth em- 
bodiment; 

Fig. 19 is a sectional view of the dielectric filter 
in accordance with the eight embodiment; 40 
Fig. 20 is an equivalent circuit diagram of a 
dielectric filter in accordance with the eight em- 
bodiment; 

Fig. 21 is an explosive perspective view of a 
dielectric filter in accordance, with a ninth em- 45 
bodiment; 

Fig. 22 Is a sectional view of the dielectric filter 

In accordance with the ninth embodiment; 

Fig. 23 is a sectional view of a dielectric filter in 

accordance with a tenth embodiment; 50 

Fig. 24 is an explosive perspective view of a 

dielectric filter in accordance with an eleventh 

embodiment; 

Fig. 25 is an explosive perspective view of a 
dielectric filter in accordance with a twelfth em- 55 
bodiment; 

Fig. 26 is an explaining view in accordance with 
the thirteenth embodiment. (A) being a sectional 



view thereof, (B) is a front view thereof; 

Fig. 27 is a front face view of a dielectric filter 

showing a dielectric filter characteristic adjusting 

method; 

■ Fig. 28 is a front face view showing a conductor 
deleted example for the characteristic measure- 
ment of the dielectric filter; 
Fig. "29 is a partial front face view showing the 
conductor deleted example for the characteristic 
measurement of the dielectric filter; 
Fig. 30 is a view showing the measurement 
result of the coupling coefficient change in the 
dielectric filter; 

Rg. 31 is a view showing the measurement 
result of the resonance frequency change in the 
dielectric filter; 

Rg. 32 Is a front face view of the dielectric filter; 
Fig. 33 Is an explosive perspective view for 
Illustrating a polarized construction of a.tri-plates 
type of dielectric filter in accordance with a 
fourteenth embodiment of the present Invention; 
Rg. 34 is a perspective view of a tri-plates type 
of dielectric filter in the fourth embodiment; 
Fig. 35 is an explosive perspective view showing 
the polarized construction- of a tri-plates type of 
dielectric filter in a fifteenth embodiment of the 
present Invention; 

Fig. 36 Is an explosive perspective view showing 
the polarized construction of a sixteenth embodi- 
ment of the present invention; 
Fig. 37 Is an explosive perspective view showing 
the polarized construction of a strip line type of 
dielectric filter in accordance with a seventeenth 
embodiment of the present invention; 
Fig. 38 is an explosive perspective view for 
illustrating a dielectric filter of a tri-plates con- 
struction in accordance with an eighteenth em- 
bodiment of the present invention; 
Fig. 39 is a sectional side face view of a dielec- 
tric filter in the eighteenth embodiment; 
Fig. 40 is an explosive perspective view showing 
a dielectric filter of the strip line construction In 
a nineteenth embodiment of the present inven- 
tion; 

Fig. 41 is an explosive perspective view for 
illustrating the dielectric filter of the tri-plates 
construction of a twentieth embodiment in ac- 
cordance with the present invention; 
Rg. 42 is a sectional front face view of a dielec- 
tric filter in the twentieth embodiment; 
Rg. 43 is a sectional front face view showing a 
dielectric filter In a twenty first embodiment; 
Rg. 44 is an equivalent circuit diagram of the 
general band elimination filter; 
Fig: 45 is an explosive perspective view of a 
dielectric filter in accordance with a twenty sec- 
ond embodiment; 
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Fig. 46 is a perspective view .of a dielectric filter 
in accordance with the twenty second embodi- 
ment; 

Fig. 47 is an equivalent circuit diagram of a 
dielectric filter in accordance with the twenty 
second embodiment; 

Fig, 48 is a characteristic view of a dielectric 
filter in accordance with the twenty second em- 
bodiment; 

Fig. 49 is an explosive persjDective view of a 
dielectric filter in accordance with a twenty third 
embodiment; 

Fig. 50 is a perspective view of a dielectric filter 
in accordance with the twenty third embodiment; 
Fig. 51 is an equivalent circuit diagram of a 
dielectric filter in accordance with the twenty 
third embodiment; 

Fig. 52 is a characteristic view of a dielectric 
filter in accordance with the twenty third em- 
bodiment; 

Fig. 53 is an explosive perspective view of a 
dielectric filter in accordance with a twenty 
fourth embodiment; 

Rg. 54 is a perspective view of a dielectric filter 
in accordance with the twenty fourth embodi- 
ment; 

Rg. 55 Is an explosive perspective view of a 
' dielectric filter in accordance with a twenty fifth 
embodiment; 

Rg. 56 is a perspective view of a dielectric filter 
in accordance with the twenty fifth embodiment; 
Fig. 57 Is an explosive perspective view of a 
dielectric filter in accordance with a twenty sixth 
embodiment; 

Fig. 58 is a perspective view of a dielectric filter 
in ' accordance with the twenty sixth embodi- 
ment; 

Fig. 59 is an explosive perspective view of a 
dielectric filter in accordance with a twenty sev- 
enth embodiment; 

Fig. 60 is a perspective view of a dielectric filter 
in accordance with the twenty seventh embodi- 
ment; 

Rg. 61 Is an explosive perspective view of a 
dielectric filter . In accordance with a twenty 
eighth embodiment; 
. Rg. 62 Is a perspective view of a dielectric filter 
in accordance with the twenty eighty; 
Fig. 63 Is an explosive view of a dielectric filter 
in accordance with a twenty ninth embodiment; . 
Rg. 64 is an explosive perspective view of a 
dielectric filter in accordance with a thirtieth em- 
bodiment; 

Fig. 65 is a perspective view of the conventional 
dielectric resonator; and 

Fig. 66 is a top face view. of a dielectric resona- 
tor shown in Rg. 65. 



DETAILED DESCRIPTION OF THE INVENTION 

Before the description of the present invention 
proceeds, it is to be noted that like parts are 
5 designated by . like reference numerals throughout 
the accompanying drawings. 

(Rrst Embodiment) 

10 The construction of a three-stage band stop- 

ping filter in accordance with a first embodiment of 
the present invention wijl be described jn Fig. 1 
through Fig. 4. 

Fig. 1 is a perspective view of a filter, and Fig. 

75 2 is an explosive perspective view before the as- 
sembling operation thereof. Referring to Fig. 2, 
numeral numeral 1 is an approximately six-face 
unit shaped dielectric block, reference numeral 4 is 
a dielectric basic plate. Internal conductor formed 

20 holes 5, 6. 7 are provided in a dielectric block 1, 
internal conductors are formed on the inside faces 
of the internal conductor formed holes 5,. 6, 7. An 
external conductor 12 Is formed on the outside 
faces (five faces) except for a face opposite to the 

25 dielectric basic plate 4 of the dielectric block 1. An 
additional electrode pattern to be described later is 
formed on a face opposite to the dielecric block 1 
of the dielectric basic plate 4. An externa! conduc- 
tor 12 is formed on five faces except for the 

30 additional electrode formed face so as to form 
signal input, output electrodes (1 5 and so on) in 
one portion of the side face. A dielectric filter 
shown in Fig. 1 Is obtained by the connection 
between the dielectric block 1 and the dielectric 

35 basic plate shown in the Rg. 2. ' 

Rg. 3 is a plan view of the dielectric basic 
plate 4 shown in Fig. 2. In Fig. 3, reference char- 
acters C11, CI 2, CI 3 are capacitor electrodes 
which effect respective capacity connection with 

40 the internal conductors within the internal conductor 
formed holes 5, 6, 7 shown in Fig. 1 and Rg. 2 in a 
connected condition with the dielectric block 1, 
Reference characters LI , L2 are inductor elec- 
trodes for effecting connections with the respective 

45 capacitor electrodes. 

Fig. 4 shows an equivalent circuit of the dielec- 
tric filter constructed by the above described con- 
struction. In Fig. 4, reference characters R1 , R2, R3 
are resonators by the Internal conductors within the 

SO' interna! conductor formed holes 5, 6, 7 shown In 
Fig. 1 , reference characters C1 , 02. C3 are capaci- 
tors to be formed among the respective internal 
conductors with respect to the capacitor electrodes 
011, 012. .013 shown in Fig. 3. Reference char- 

55 acters LI, L2 are inductors by the electrodes LI, 
. L2 shown in Fig. 3. Reference numerals 14, 15 
function as three-stage band stopping filters as 
signal input, output terminals.. 
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Similar characteristics can be obtained If addi- 
tional electrodes are formed on a face opposite to 
the basic plate 4 of the dielectric block 1. 

(Second Embodiment) 

The construction of the three-stage band pass- 
ing filter in accordance with the second embodi- 
ment of the present invention will be shown in Fig. 
5 though Fig. 8. 

Fig. 5 Is an external appearance view. Fig. 6 is 
an explosive perspective view before the assem- 
bling operation. In Fig. 6, reference numeral 1 is an 
approximately six-face unit shaped dielectric block, 
reference numeral 4 is a dielectric basic plate. The 
Internal conductor formed holes 5, 6, 7 are pro- 
vided in the dielectric block 1. The Internal conduc- 
tors are formed on the inside faces of the Interna! 
conductor formed holes 5, 6, 7. An external con- 
ductor 1 2 is formed on the outside faces (five 
faces) except for the face opposite to the dielectric 
basic plate 4 of the dielectric block 1 . An additional 
electrode pattern to bo described later is formed on 
the face opposite to the dielectric block 1 of the 
dielectric basic plate 4. The external conductor 12 
is formed, on five faces except for the additional 
electrode forming face so as to form the signal 
input, output electrodes (15 and so on) on one 
portion of the side face. The open end portion of 
the internal conductor is extended so far as the 
bottom face portion of the dielectric block 1 in the 
drawing, which is different from Fig. 1 embodiment 
shown in Fig. 2. One portion of the internal conduc- 
tor is constructed so as to directly connect to the 
additional electrode pattern. A dielectric filter 
shown in Fig. 5 is obtained by the connection 
between the dielectric block 1 and the dielectric 
basic plate 4 shown In Fig. 6. 

Fig. 7 is a plan view of a dielectric basic plate 
4 shown in Fig. 6. In Fig. 7. reference characters 
CI, C2, C3, C4 are respectively capacitor elec- 
trodes formed on the plane of the dielectric basic 
plate 4. reference characters El, E2, E3 are elec- 
trodes to be connected with the internal conductors 
drawn out near the open face of the internal con- 
ductor formed holes 5. 6, 7 shown in Fig. 6. The 
open portions of three internal conductors are re- 
spectively connected directly with the electrodes 
E1, E2, E3 with the dielectric block 1 being con- 
nected with the dielectric basic plate 4. 

Fig. 8 is an equivalent circuit diagram of a 
dielectric filter shown hereinabove. Referring to Fig. 
8, reference characters R1, R2. R3 are resonators 
by the internal conductors within the internal con- 
ductor formed holes 5, 6, 7 shown in Fig. 5 and 
Fig. 6. Reference characters C1. C2, C3, C4 are 
capacitors by the electrodes C1 , C2, C3, C4 shown 
in Fig. 7. Reference numerals 14, 15 function as 



three-stage band passing filters which become* sig- 
nal input, output terminals by the construction. 

(Third Embodinient) 

5 

In the second embodiment, a band passing 
filer is constructed with the use of the dielectric 
block shown in Fig. 6 and the dielectric basic plate 
shown in Fig. 7. A band stopping filter can be also 
constructed by the use of such additional electrode 
pattern as shown in Fig. 9 as a dielectric basic 
plate 4. In Fig. 9, reference characteristics El, E2, 
E3 are electrodes directly connected with the open 
portions of the internal conductors. Reference char- 
acters CI, C2, C3 are capacitor electrodes which 
constitute capacitors among the electrodes El, E2, 
E3. Reference characters Li, L2 are Inductor elec- 
trodes. Such a three-stage band stopping filter as 
shown in Fig. 4 is . functioned by the use. of the 
20 dielectric basic plate having such additional elec- 
trode pattern. 

The examples of dielectric filters polarized with 
the use of the additional electrode pattern are 
shown as fourth through seventh embodiments. 

25 

(Fourth embodiment) 

Rg. 10 is a perspective view of a dielectric 
filter In accordance with a fourth embodiment. Fig. 

30 11 is an explosive perspective view before the 
assembling operation thereof. In Fig. 11, reference 
numeral 1 is a dielectric block. The internal con- 
ductor formed holes 5 through 9 are provided and 
also, an additional electrode pattern shown in refer- 

35 ence character E10 is formed on the connection 
face with the dielectric basic plate. A portion shown 
with reference numeral Ell of the additional elec- 
trode E10 effects capacity connection with the in- 
ternal conductor within the internal conductor 

40 formed hole 6. and reference character El 2 effects 
■ capacity connection with the internal conductor 
within the internal conductor formed hole 8, 

Accordingly, the internal conductor within the 
internal conductor formed holes 6, 8 effects capac- 

45 ity connection through the additional electrode ElO. 
Tip end capacity is constructed in the open portion 
of the internal conductor within each internal con- 
ductor formed holes 5 through 9 so as to effect 
combed line connection between the resonators. In 

60 the same drawing, reference numeral 4 is a dielec- 
tric basic plate and an external conductor 12 is 
formed on five faces except for a face opposite to 
the dielectric block 1. Electrode patterns which 
respectively effect capacity connection with the in- 

55 ternal conductors within the internal conductor 
formed holes 5, 9 are provided in the connection 
condition with the dielectric block 1 so as to drawn 
out these electrodes as signal input, output termi- 
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nals 14, 15 onto the side of the opposite face (top 
face in the drawing). Such integral type of dielectric . 
filter as shown in Fig. 10 is obtained by the con- 
nection between the dielectric block 1 and the 
dielectric basic plate 4. In this case, as a second 
stage and a fourth stage of fifth stages are con- 
nected in capacity, it Is functioned as a band 
passing filter having a pole on the low-pass side. 

(Fifth embodiment) 

Fig. 12 is a perspective view of a dielectric 
filter in accordance with a fifth embodiment. Fig. 13 
is an explosive perspective view before the assem-: 
bling operation thereof. In Fig. 13, reference nu- 
meral 1 is a dielectric block, reference numeral 4 is 
a dielectric basic plate. A different point from the 
fourth embodiment shown in Rg. 1 0 and Rg. 1 1 is 
that the additional electrode is provided on the side 
of the dielectric basic plate .4. In this case, the 
additional electrode E10 effects the capacity con- 
nection between the internal conductors within the 
internal conductor formed holes 6, 8 with the di- 
electric block 1 and the dielectric basic plate 4. 
being connected with each other. The electrodes 
1 4', 1 5' respectively effect capacity connection with 
the Internal conductors within the internal conductor 
formed holes 5, 9. 

(Sixth Embodiment) 

Rg. 14 is a perspective view of an dielectric 
filter in accordance with a sixth embodiment. Fig, 
15 is an explosjve perspective view before the 
assembling operation thereof. 

In Fig. 15, reference numeral 1 is a dielectric 
block, reference numeral 4 is a dielectric basic 
plate. Internal conductor formed holes 5 through 8 
are provided in the dielectric block 1. The addi- 
tional electrodes El 3, El 4 are formed on the con- 
nection face with the dielectric block 1 are formed 
on the dielectric basic plate 4. The additional elec- 
trode E13 effects capacity connection between the 
Internal conductors within the internal conductor 
formed holes 5, 6 in a connecting condition with 
the dielectric block 1. The E14 effects, capacity, 
connection between the internal conductors within. • 
the internal formed holes 7, 8. Such ah integral 
dielectric filter as shown in Fig. 14 Is obtained by 
the connection between the dielectric block 1 and 
the dielectric basic plate 4. As the capacity con- 
nection is effected between a first stage - a sec- 
ond stage and between a third stage -a fourth 
stage of the four stages in this manner, a band 
passing filter having the pole in the high-pass is 
obtained. 



(Seventh Embodiment) 

Fig. 16 is a perspective view of a dielectric 
filter in accordance with a seventh embodiment. 

5- Fig. 17 is an explosive perspective view before the 
assembling operation thereof. In Fig. 17, reference 
numeral 1 is a dilectric block, reference numeral 4 
is a dielectric basic plate. The different point from 
the sixth embodiment shown in Fig. 14 and Fig. 15 

10 is that the dielectric basic plate 4 is adapted to 
effect the connection in the axial direction with 
respect to the dielectric block 1. The additional 
electrodes E13, El 4 are formed on the open face 
side of the dielectric, block 1 as shown in Fig. 17. 

IS An integral type of dielectric, filter shown in Fig. 16 
is obtained by the connection of the dielectric basic 
plate 4 with .thia dielectric block 1. 

In the sixth, seventh embodiments, the band 
passing filter is made an embodiment. The band 

20 stopping filter can be constructed in the same 
construction if the pattern of the additional elec- 
trode is changed. 

An example of the dielectric filter constructed 
with the use of a plurality of dielectric basic plates 

25 is shown as an eighth emt}odlment through an 
eleventh embodiment. . 

(Eighth Embodiment). 

30 Rg. 18 is an explosive perspective view before 

the assembling operation of a dielectric, filter in 
accordance with an eighth embodiment. Fig. 19 is 
a sectional view after the assembling operation 
thereof. In Fig. 18, reference numerals 2, 3,. 4 are 

35 respectively dielectric basic plates. The dielectric 
basic plates 2 arid 3 have respectively semi-cir- 
cular grooves formed in section on the opposite 
faces between both ©f them,, and have Internal 
conductors 16, 17, 18 formed on the inside faces 

40 ■ thereof. The externa! conductors 1 2 are formed on 
■ five faces except for the face opposite to the di- 
electric basic plate 3 of the dielectric basic plate 2 
and the external conductors 12 are formed on four 
side faces of the dielectric basic plate 3. An addi- 

45 tional electrode Is formed on the opposite face of 
the dielectric basic plate 3 on the dielectric basic 
plate 4 and the external conductors 12 are formed 
on five faces except for the face. In the additional 
electrode, reference characters Ce11. Ce12, Ce13 

50 effect capacity connection near the open end of the 
internal conductors 16, 17. 18 as shown In Fig. 19 
and risference characters Csl, Cs2, Cs3 constitute 
respectively a capacitor between the external con- 
ductors 12. Reference numerals LI, L2 function as 

55 inductors. 

Fig. 20 is an equivalent circuit diagram of a 
dielectric filter in accordance with the eighth em- 
bodiment. In Fig. 20, reference characters Rl, R2, 
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R3 are resonators by the internal conductors 16, 
17, 18 shown in Fig. 18. Reference characters Cel. 
Ce2, Ce3 are capacitors constructed between the 
internal conductors 16. 17. 18 and the electrodes 
Cell, Ce12, Ce13. Reference nunnerals 14, 15 
function as three-stage "band stopping filters which 
are the signal input, output terminals. 

In Fig. 18 through 21, the construction with the 
basic plates 2 and 3 being separated from each 
other is an example. A dielectric block with the 
basic pales 2. 3 being integrated may be used as 
In the first embodiment. 

(Ninth Embodiment) 

Fig. 21 is an explosive perspective view before 
• the assembling operation of the dielectric filter in 
accordance with a ninth embodiment. Fig. 22 is a 
sectional view after the assembling operation there- 
of. In both the drawings, reference numerals 2, 3, 4 
are respectively dielectric basic plates. The dif- 
ferent point from the eighth embodiment shown in 
Fig. 18 is that shielding electrodes 19, 20 are 
respectively disposed among the internal conduc- 
tors 16, 17, 18. The electromagnetic field emitted 
by the adjacent resonators is screened with the 
shielding electrodes 19, 20 by the provision of the 
shielding electrodes 19, 20 in this manner so as to 
make the combination between the resonators 
smaller, so tliat characteristics as the band stop- 
ping filter can be retained without wider interval 
between the resonators. 

{Tenth Embodiment) 

The sectional view of the dielectric filter in 
accordance with a tenth embodiment is shown in 
Fig. 23. The different point from the ninth embodi- 
ment shown in Fig. 22 is that the thickness of the 
shielding electrodes 19, 20 increases so as to 
provide the larger shielding effect between the res- 
onators. Such shielding electrode has a groove 
respectively in a dielectric basic plates 23 so that 
the conductive material is buried within the groove. 

(Eleventh Embodiment) 

Fig. 24 is an explosive perspective view before 
the assembling operation of the dielectric filter in 
accordance with an eleventh embodiment. The dif- 
ferent point from the example shown in Fig. 21 in 
construction is that resonance electrodes 16, 17, 18 
composed of strip lines and shielding electrodes 
19. 20 are provided on the dielectric basic plate 3. 
Strip lines used as resonance electrodes in this 
manner form conductive patterns on the respective 
dielectric ceramic green sheets so as to effect a 
manufacturing operation by a layer-built integral 



burning operation. ' 

In the eighth through the eleventh embodi- 
ments, the band stopping filter is an example. The 
band passing filter can be constructed in the same 
6 construction by the change in the shape of the 
additional electrode. 

Then, an example of a composite integral type 
dielectric filter is shown hereinafter as a twelfth 
embodiment. 

10 

(Twelfth Embodiment) 

Fig. 25 is an explosive perspective view before 
the assembling operation of the dielectric filter in 

75 accordance with a twelfth embodiment. In Fig. 25, 
reference numeral 1 is a dielectric block, reference 
numeral 4 is a dielectric basic plate. Internal con- 
ductor formed holes 5 through 11 are formed in the 
dielectric block 1 and an external conductor 12 is 

20 formed on five faces except for the connection face 
with the dielectric basic plate 4. Additional elec- 
trode patterns shown with reference characters El 5 
through E21 and reference numerals LI, L2 are 
formed on the construction faces with respect to 

25 the dielectric block 1 of the dielectric basic plate 4. 
The external conductors 12 are formed on the 
other faces and signal input, output electrodes (1 3, 
15 and so on) are extended onto the opposite face 
side (reverse face in the drawing) to the additional 

30 electrode formed face. In the drawing, the elec- 
trodes El 5. El 6 effect the capacity connection 
between the internal conductors within the internal 
conductor formed hopes 5, 6 and electrodes El 7. 
El 8 effect capacity connection between the internal 

35 conductors wUhin the internal conductor formed 
holes 7, 8. The electrodes El 9, E20, E21 respec- 
tively effect capacity connection with the internal 
conductors within the internal conductor formed 
holes 9. 10, 11 so as to respectively connect with 

40 inductors LI and L2 between the electrodes El 9 - 
E20 and electrodes E20 ~E21. By the construction, 
the resonators by the internal conductor formed 
holes 5 through 8 function as four stages of po- 
larized band passing filters, and the resonator by 

45 the Internal conductor formed holes 9, 10, 11 func- 
tion as three stages of band stopping filters. An 
integral type of dielectric filter with such band 
passing filter and the band stopping filter being 
made composite can be used as an antenna shar- 

50 ing device, combining device and so on. 

In the example of Fig. 25, the dielectric block 1 
and the dielectric basic plate 4 are integrally con- 
structed. Either of the dielectric block 1 and the 
dielectric basic plate 4 may be divided into two. 

65 Although the electrode E18 for constructing the 
final stage of the band passing filter is directly 
connected to the electrode El 9 for constructing the 
final stage of the band stopping filter so as to 

10 
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construct the sharing device on the combining de- 
vice , the connecting operation may be effected by 
a transmission line for phase matching use or a . 
phase shifting circuit by L, C without direct connec- 
tion of the connection portion of two filters. The 
combination of two filters may be made band pass- 
ing filters or band. stopping filters In addition to the 
example. 

(Thirteenth Embodiment) 

Fig. 26 is an illustrating view of a dielectric 
filter in accordance with a thirteenth embodiment. 

Although the open portion of the internal con- 
ductor or the resonance electrode is formed near 
the end face of the dielectric- block In the first 
through twelfth embodiments shown hereinabove, 
the open portion of the internal conductor may be 
formed within the dielectric block. In Fig. 26, (A) is 
a cross sectional view with two internal conductor 
formed holes of the dielectric block being extended 
through, (B) is a front face view seen from the 
short-circuit face side of the dielectric block. Inter- 
nal conductors 16, 17 are formed within the internal 
conductor formed holes 5, 6 like this, and an open 
portion is provided therein so as to form the tip end 
capacity Cs in tfie portion. The electromagnetic 
field leakage is further restrained thereby, and influ- 
ences by the adjacent rnetallic unit can be further 
restrained. 

The characteristic adjusting method of the di- 
electric filer will be described hereinafter with refer- 
ence to Rg. 27 through Fig. 32. 

Fig. 27 is a front face view of the dielectric 
block seen from the short-circuit face side. Refer- 
ence characters C, D are deleted portions of the 
conductor of the short circuit face, and the dielec- 
tric. The conductor and the dielectric in the region 
of reference character S1 in Fig. 27 are partially 
deleted so that the resonance frequency of the 
resonator by the internal conductor formed hole 5 
is lowered. When the conductor and the dielectric 
are partially deleted in the region of the S2 simi- 
larly, the resonance frequency of the resonator by 
the internal conductor formed hole 6 is lowered. 
When the conductor and the dielectric are partially 
deleted in the region of the Si 2, the coupling 
degree between both the resonators is lowered. 
The change examples of the coupling coefficients 
by the deletion of the conductor and the dielectric 
are shown in Fig. 28 and Fig. 30. As in Fig. 28, the 
conductor deletion portion of the width d is pro- 
vided in the middle position of two coupling holes 
so as to measure the changes in the coupling 
coefficients when the area S changes. In Fig. 28, a 
= 2.0 mm, b = 4.0 mm, c = 5.0 mm. In Fig. 30, 
the axis of abscissas is a conductor deletion area 
S. the axis of ordinates is a change ratio of the 



coupling coefficients where the coupling coefficient 
is Ko in the case of S = 0, the coupling coefficient 
after the conductoi' deletion is Ka. The coupling 
coiBfficient by the conductor deletion area among 

5 the internal conductors formed holes on the short- 
circuit face can be adjusted. Fig. 29 and Fig. 31 
show the adjustment examples of the resonance 
frequency. A conductor deletion portion of the 
length g, the width f is provided in a location away 

10 by a given interval from the internal conductor 
formed hole as shown in Fig. 29 so as to measure 
the resonance frequency when the length g has. 
been changed. In Fig. 29, a = 2.0 mm, e = 3.0 
mm, f = 0.5 mm. In Fig. 31, the axis of abscissas 

75 is length g. the axis- of ordinates shows variation 
amount in the resonance frequency with the reso- 
nance frequency in a case of g - 0 being a . 
reference. The resonance frequency can be ad- 
justed by the. conduction deletion of the internal 

20 conductor formed hole periphery on the short-cir- 
cuit face. 

Although the two stages of dielectric resonator 
is shown in the examples shown in Rg. 27 through 
Rg. 31, the dielectric resonator of three stages or 

25 . more can be also similarly applied. In this case, the 
coupling degree among the resonators can be ad- 
justed by the partial deletion of the conductor and 
. the dielectric in the regions among the open por- 
tions SI 2, S23, ... Sn-in of the internal conductor 

30 formed holes on the short-circuit face as shown in 
Fig. 32. The resonance frequency of the respective 
resonators can be adjusted by the partial deletion . 
of the conductor and the dielectric of the regions of 
S1, S2, S3 .... Sn. 

35 When the electrode and dielectric on the open 

face on the internal conductor open portion formed 
side are partially deleted, the stress capacity be- 
tween the resonator and the earth is reduced so 
that the adjustment may be effected in a direction 

40 of raising the resonance frequency. 

According to the dielectric resonator of the 
present invention and the method of manufacturing 
it, the whole can be made smaller by the sharp 
deletion of the number of the parts items and the 

45 manufacturing cost thereof can be . reduced. The 
different filter characteristics can be given by the 
designing of the additional electrode layer to be 
formed within the dielectric. Therefore, a filer hav- 
ing optional characteristics different in specification 

50 by the combination of the additional electrode layer 
can be constructed with the resonator portion being 
standardized, thus considerably improving the de- 
gree of freedom in the designing of the dielectric 
filter. 

55 . ■ 
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(Fourteenth Embodiment) 

Fig. 33 and Fig. 34 are views for illustrating the 
polarization construction of the dielectric filter in a 
fourteenth embodiment of the present invention. In 
the fourteenth embodiment, a case of application to 
a tri-plates type of dielectric filter will be described. 

In Fig. 33, reference numeral 21. is a tri-plates 
type dielectric filter to which the present embodi- 
ment construction has been applied. This filter is 
constructed of one-main faces 22a, 23a of a pair of 
dielectric basic plates 22, 23 being oppositely 
stuck. A semi-circular concave portion 24 extend- 
ing across both the end edges of the basic plates 
22, 23 is formed at an interval on the one-main 
faces 22a, 23a of the respective dielectric basic 
plates 22, 23 with circular shaped through-holes 
being formed by both the concave portions 24. The 
resonance electrode 25 Is formed on the interna! 
surface of each concave portion 24. The opposite 
resonance electrodes 25 are electrically connected 
with each other. One side face 25a of each reso- 
nance electrode 25 is positioned on one-end- 
edges of the above described dielectric basic 
plates 22. 23 and the other side face 25b Is posi- 
tioned on the Inside away from the other end 
edges of the dielectric basic plates 22, 23. 

An earth electrode 26 is formed on all the 
faces of the other main faces 22b, 23b of both the 
dielectric basic plates 22. 23 and the respective 
sides face 22c. 23c. One side face 25a of each 
resonance electrode 25 Is electrically connected 
with the earth electrode 26. The input, output elec- 
trodes 27 are formed on the left, right side faces 
22c, 23c of the dielectric basic plate 22, and the 
other main face 22b of the lower portion. A gap t is 
provided between the respective input, output elec- 
trodes 27 and the above described earth electrode 
26. 

The dielectric basic plate 22 of the above de- 
scribed lower portion is of two-division construction 
of a first basic plate portion 28 and a second basic 
plate portion 29. Both the basic portions 28, 29 are 
cut along the axial direction of the concave portion 
24 of the dielectric basic plate 22. A pair of po- 
larized electrodes 30 extending towards the central 
portion from the left, right end edges of the basic 
plate portion 29 are formed on the front portion of 
the disconnection face 29a of the second basic 
plate portion 29. The external end faces 30a of 
both the polarized electrodes 30 are connected 
with the above described input, output electrodes 
27 so that the polarized capacity for high frequency 
band use is formed. The polarized electrode 30 is 
enclosed within the dielectric basic plate 2 by the 
sticking operation between the above described 
first, second basic plate portions 28, 29. 



The operational effect of the present embodi- 
ment will be described hereinafter. 

According to the tri-plates type of dielectric 
filter 21 of the present embodiment, the dielectric 

5 basic plate 22 is divided into two portions of first, 
second basic plate portions 28, 29. The polarized 
electrode 30 Is formed on the disconnected face 
29a of the second basic plate portion 29. As the 
polarized electrode 30 is enclosed within the di- 

10 electric basic plate 22, all the faces of the other 
main faces 22b, 23b of the above described dielec- 
tric basic plates 22, 23 may be made earth elec- 
trodes 26 so that obstacles to the currents flowing 
through the earth electrodes 26 can be removed. 

75 As a result, the reduction in the insertion loss can 
be improved by the avoidance of the deterioration 
in Qo value, thus improving the electrical char- 
acteristics. 

20 (Rfteenth Embodiment) 

In the above described embodiment, the di- 
electric basic plate 22 of the lower portion is di- 
vided into first, second basic plate portions 28, 29. 

25 A polarized electrode 30 is formed on the dis- 
connection face 29a of the second basic plate 
portion 29 and also, the polarized capacity for high 
frequency band use is provided with the external 
end faces 30a of both the polarized electrodes 30 

30 being connected with the Input, output electrodes 
27. The polarized construction of the present inven- 
tion is not restricted to it. For example, Fig. 35. Rg. 
36 respectively illustrate the polarized construction 
by Fig. 15, Rg. 16 embodiments, where like parts 

i35 are designated by the same reference numerals as 
Fig. 1. 

The polarized construction of the fifteenth em- 
bodiment shown In Fig. 35 is divided into the first, 
second basic portions 31 , 32 in the dielectric basic 
40 plate 23 In . the upper portion. The polarized elec- 
trode 33 is formed in the center portion of the 
disconnection face 31a of the first basic plate 31 so 
as to provide the polarized capacity for low fre- 
quency band use. 

45 

(Sixteenth Embodiment) 

In a sixteenth embodiment construction shown 
in Fig. 36, the first, second basic plate portions 34, 
50 35 are formed with the front portion of the dielectric 
basic plate 23 being disconnected in an axial right- 
angled direction of the resonance electrode 25. a 
pair of polarized electrodes 36 are formed in the 
longitudinal disconnection face 34a of the first ba- 
ss sic plate portion 34. the external end face 36a of 
the respective polarized electrode 36 is connected 
with the input, output electrodes 37 formed on the 
other main face 23b of the above described dielec- 
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trie, basic plate 23 so as to provide the polarized 
capacity for high frequency band use. 

. In the aboye described fourteenth through six- 
teenth enribodiments, a dielectric filer is illustrated 
by way of example where a concave portion 24 is 
formed In each dielectric basic plates 22, 23, a 
resonance ejectrode 25 is formed on the inner 
surface of the respective concave portion 24. The 
present invention can be applied even to a reso- 
nance electrode extending in a band shape to a flat 
shaped dielectric basic plate, and to a resonance 
electrode only formed on. either of the dielectric 
basic plates. 

(Seventeenth Embodiment) 

In the above described fourteenth through six- 
teenth embodiments, the . dielectric filter Is de- 
scribed by way of example where It has been 
applied to the tri-plates type dielectric filter. The 
present invention can be applied even to such a 
strip line type of dielectric filter as in the seven- 
teenth embodiment shown in, for example, Fig. 37 
without restriction to it. The strip line type of dielec- 
tric filter 40 has a plurality of resonance eljectrodes 
42 fonrried extending in a band shape to one main 
face 41a of the dielectric basic plate 41, and also 
has an earth electrode 43 formed on the other main 
face 41b. In this, case, the above described dielec- 
tric basic plate 41 is divided into first, second basic 
plate portions 44, 45, and has a polarized electrode 
46 formed on the disconnection face 45 of the 
second basic plate portion 45, with an effect similar 
to each embodiment. 

According to the dielectric filter of the present 
invention, a polarized electrode for effecting capac- 
ity connection mutually with resonance electrodes 
is formed within the dielectric basic, plate, so that 
the obstacle to the earth currents can be removed 
with an effect that the insertion loss can.be im- 
proved with the corresponding avoidance of the. 
deterioration in the Qo value. 

(Eighteenth Embodiment) 

Fig. 38 and Fig. 39 are views for illustrating the 
dielectric filter by an eighteenth embodiment of the 
present invention. 

In Fig. 38, reference numeral 51 is a dielectric 
filter of tri-plates construction to which the present 
embodiment construction has been applied. The 
dielectric filter 51 is composed with one-main faces 
52a, 53a of a pair of dielectric basic plates 52, 53i 
being oppositely stuck. The semicircular concave 
portion 54 extending across both the end edges of 
the basic plates. 52, 53 is formed at an interval on 
one-main faces 52a, 53a of the respective dielectric 
basic plates 52, 53, and circular through-holes be- 



ing formed by both the concave portions 54. The 
resonance, electrode 55 Is formed on the internal 
surface of each concave portion 54 and the op- 
posite resonance electrodes 55. are electrically con- 

5 nected with respect to each other. One side face 
55a of each resonance electrode 55 is positioned 
in one-end edges of the above described dielectric 
basic plates 52, 53, and the other side face 55b is 
positioned on the inside away from the other end 

70 edges of the dielectric basic plates 52, 53. 

Earth electrodes 56 are formed on all the faces 
of the other main faces 5b, 53b of both the dielec- 
tric basic plates 52, 53 and the respective side 
faces 52c, 53c with one-side face 55a of each 

T5 resonance electrode 55 being connected on the 
earth electrode 56. Input, output electrodes 57 are 
. formed on the left, right side faces. 52c, 53c of the 
dielectric basic plates 52 of the aboye described 
lower portion and the other main face 52b. A gap t 

20 is provided between the respective input, output 
electrode 57 and the above described earth elec- 
trode 56. 

The dielectric basic plate 52 of the above de- 
scribed lower portion is of two-division construction 

25 of the. first basic plate 58 and the second basic 
plate portion 59. Both the basic plate portions 58, 
59 are disconnected along the axial direction of the 
concave portion 54 of the dielectric basic plate 52. 
Stray electrodes 60, coupling electrodes 61, 

30 and coll electrodes 62 characterized by the present 
embodiment are formed in pattern on the cut face 
59a of the above described second basic plate 
portion 59. The respective electrodes 60 through 
62 are formed at the same time by, for example, a 

35 screen printing method. The above described re- 
spective stray electrodes 60 are formed in the 
. positions facing the above described respective 
concave portions 54. One side thereof is positioned 
on the .front end edge of the second basic plate 

40 portion 59 and is connected with the earth elec- 
trode 56. The other side of the above described 
stray electrode 10 Is positioned in a gap with 
respect to one side with the stray capacity Cs 
being formed between the stray electrodes 60. 

45 The above described respective coupling elec- 

trodes 61 are formed opposite to the other side 
faces 55b of the above described respective reso- 
nance electrodes 55 so as to form the coupling 
capacity Ge with the coupling electrode 61 and the 

50 resonance electrode 55. The above described coil 
electrode 62 is positioned between the respective 
coupling electrodes 61 so as to form an inductance 
L. Both thie ends of the above described respective 
coil electrode 62 are connected with the other side 

55 of the above described coupling electrode 61, the 
stray electrode 60, and are connected with the 
above described input, output terminals 57 through 
the lead electrode 63. The above described re- 
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spectlve stray electrodes 60, the coupling elec- 
trodes 61 , and the coil electrodes 62 are enclosed 
within the dielectric basic plate 52 by the sticking 
operation between the above described first, sec- 
ond basic plate portions 58, 59. 

The operational effect of the present embodi- 
ment will be described hereinafter. 

According to the dielectric filter 51 of the 
present embodiment, the dielectric basic plate 52 
is divided into the first, second basic plate portions 
58. 59 so as to pattern-form the stray electrodes 
60, the coupling electrodes 61, and the coil elec- 
trodes 62 on the cut face 9a of the second basic 
plate portion 59. The respective electrodes 60 
through 62, the resonance electrode 55, the earth 
electrode 56 and input, output electrodes 57 are 
formed on the dielectric basic plate 53. the first, 
second basic plate portions 58, 59 so that it can be 
manufactured simply by the sticking operation 
thereof. As a result, the number of the parts can be 
reduced as compared with the connection with 
■parts such as capacitor elements, coils and so on 
being engaged on the conventional basic plate. 
The steps of the manufacturing operations can be 
omitted, thus correspondingly reducing the cost 
and improving the productivity. In the present em- 
bodiment, the cost can be reduced even from this 
point, because the conventional metallic case, the 
coupling terminal, input, output terminals can be 
made unnecessary. 

(Nineteenth Embodiment) 

Although the dielectric filter. of the tri-plates 
construction has been described by way of an 
example In the above described embodiment, the 
present invention can be applied even to the di- 
electric filter of such strip line construction as in a 
nineteenth embodiment shown in, for example, Fig. 
40 without restriction to it. The dielectric filter 65 
forms a three stage of resonance electrode 67 
extending in a band shape on one main face 66a of 
the dielectric basic plate 66, and also, forms the 
earth electrode 68 on the other main face 66b. 
Even in this case, the above described dielectric 
basic plate 66 is divided Into the first, second basic 
plate portions 69, 70, and the above described 
stray electrode 60. the coupling electrode 61 and 
the Goil electrode 62 are pattern formed on the cut 
face 70a of the second basic plate portion 70 with 
an effect similar to the above described embodi- 
ment. 

{Twentieth Embodiment) 

Fig. 41 and Fig. 42 are views for illustrating a 
dielectric filter by a twentieth embodiment in accor- 
dance with the present invention where like parts 



are designated by the same reference numerals as 
in Fig. 1. 

The dielectric filter 51 In the present embodi- 
ment is approximately the same as In the above 

5 described embodiment. In the present embodi- 
ment, the shielding electrode 75 is formed between 
the adjacent resonance electrodes 55 of one main 
surface 52a of the above described dielectric basic 
plate 52, and the both the end faces 75a of the 

10 shielding electrode 75 Is connected with the earth 
electrode 56. 

In accordance with the present embodiment, as 
both the end faces 75a form the shielding elec- 
trode 75 connected with the earth electrode 56 

75 between the adjacent resonance electrodes 55 of 
the dielectric basic plate 52, electric force lines 
emitting from both the resonance electrodes 55 are 
absorbed by the above described shielding elec- 
trode 75 and the. mutual influence forces become 

20 weak so that the characteristics are not deterio- 
rated if the above described both the resonance 
electrodes 55 are formed in proximity. As a result, 
the width size of the dielectric basic plate 52 may 
be made smaller, and all the parts may be made 

25 smaller in size with effects similar to the above 
described embodiment. The characteristic adjust- 
ment can be also effected easily by the formation 
of the above described shielding electrode 75. 
When the shielding electrode is formed on the 

30 dielectric filter of the above described strip line 
construction, the shielding electrode 75 (shown 
with two-dot chain lines) are formed between the 
adjacent resonance electrodes 67 of the dielectric 
basic plate 65 as shown In Fig. 40 so as to connect 

35 both the end faces 75a with the earth electrode 68. 
An effect similar to the above described embodi- 
ment can be obtained even in this case. 

(T wenty First Embodiment) 

.40 

In the above described embodiment, although 
a case where the shielding electrode has been 
formed on the surface of the dielectric basic plate 
is described by way of example, the present Inven- 

45 tion is not restricted to it. In the twenty first em- 
bodiment shown in, for example, Fig, 43, narrow 
grooves 76 are formed among the resonance elec- 
trodes 55 of the respective dielectric basic plates 
52, 53 so as to fill the electrode within the groove 

so 76 for forming the shielding electrode 27. In such a 
case, the shielding property can be further im- 
proved and the dielectric basic plate can be further 
made smaller In size. 

In accordance with such a invention as de- 

55 scribed hereinabove, coupling electrodes, stray 
electrodes and coil electrodes are pattern-formed 
within the dielectric basic plate so as to reduce the 
number of the parts and lower the cost, with a 
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effect that the productivity can be improved with 
the steps of manufacturing .operations being omit- 
ted. In the Invention of the claim 2, shielding elec- 
trodes to be connected with the earth electrode are 
formed between the resonance electrodes of the 
above described dielectric basic plate so that the 
resonance electrode interval can be narrowed with- 
out the deterioration of the characteristics, with an 
effect that the dielectric basic plate can be made 
correspondingly smaller in size. 

(Twenty Second Embodiment) 

The construction of the dielectric filter in accor- 
dance with a twenty second of the present inven- 
tion will be described In Fig. 45 through Fig. 48. 

Fig. 45 is an explosive perspective view before 
the assembling operation of the filter. Fig. 2 Is a 
perspective view after the assembling operation 
thereof. In Fig. 45, reference numerals 82, 83, 84 
are respectively dielectric basic plates. The dielec- 
tric basic plates ^ 82 and 83 have semi-circular 
grooves respectively In both the connection faces 
and also, have iriternai conductors 96, 97, 98, 99 
formed on the inside faces thereof. The tip end 
capacity is provided by the formation of the open 
portion near one end portion of each groove is 
provided in each, internal conductor so as to effect 
column-in connection between the resonators. The 
external conductor 92 is formed except for the 
outgoing portion vicinity of the signal Input, output 
electrodes is formed on four side faces of the 
dielectric basic plate 83 except for the connection 
faces of the dielectric basic plates 82, 84. The 
external conductors 92 are fully formed on five 
faces except for a face opposite to the dielectric 
basic plate 83 of the dielectric basic plate 82. On 
the dielectric basic plate 84, the coupling elec- 
trodes E93, E94 are formed on the connection face 
of the dielectric basic plate 83 and these coupling 
electrodes are extended so far as one portion of 
the reverse face through the side face pf the di- 
electric basic plate 84. Electrodes (95 and so on)' 
extended so far as one portion of the reverse face 
from the side face of the dielectric basic plate 84 
are used as signal input, output electrodes. The 
external conductors 92 are formed on four side 
faces and the dielectric basic plate 84 and the 
bottom face thereof except for the signal Input, 
output electrode formed regions. Such a dielectric 
filter as shown in Fig. 46 is obtained by the layer- 
building operation of the three dielectric basic 
plates 82, 83, 84 shown In Fig. 45. Reference 
numerals 85 through 88 in Fig. 46 are internal 
conductor formed holes formed with grooves. 

Fig. 47 is an equivalent circuit di.agram of a 
dielectric filter in accordance with the embodiment 
of Fig. 22. In Fig. 47, reference characters Ra, Rb, 



Rc, Rd are resonators by the interna! conductors 
96, 97, 98, 9.9 shown In Fig. 1, Reference char- 
acters Ca, Cb are capacitor to be formed between 
the resonators Ra, Rb and the signal input, output 

5 terminals 94, reference characters Cc, Cd are ca- 
pacity to be formed between the resonators Rc, Rd 
and the signal input, output terminals 95. Fig. 48 is 
a characteristic view of a filter in accordance with 
the twenty second embodiment. A damping pole P 

JO is caused on the high-pass side of the passing 
band as shown in Fig. 48, by the capacity Cb, Cc 
shown In Fig. 47. 

(Twenty third Embodiment) 

IS ■ 

The construction of the dielectric filter In accor- 
dance with a twenty third embodiment is shown in 
Fig. 49 through Fig. 52. 

Fig. 49 is an explosive perspective view before 

20 the assembling operation of the dielectric filter. Fig. 
50 is a perspective view after the assembling op- 
eration thereof. In Hg. 49, reference numerals. 82, 
83, 84 are respectively dielectric basic plates. An 
external conductor 92 is formed on five faces ex- 

25 cept for a face opposite to the dieletric basic plate 
83. On the dielectric basic plates 83 and 84, the 
semi-circular (sectional) grooves are . formed re- 
spectively on both the connection faces and inter- 
nal conductors 96, 97, 98, 99, 1 00 are formed on 

30 the inside faces thereof. The tip end capacity Is 
provided by the formation of the open portion near 
the one end portion of each groove in each internal 
conductor so as to effect combed line connection 
ariiong the resonators. On the dielectric basic plate 

35 83, the external conductor 92 is formed on four 
side faces thereof, and the coupling electrodes 'E90; 
is formed on the face opposite to the dielectric 
basic plate 82. Portions shown with E91 , E1 2 of the 
coupling electrode E90 form positions for effecting 

40 capacity connection respectively on the internal 
conductors 97, 99 formed on the reverse face side 
in the view of the dielectric basic plate 83. The 
external conductor 92 is formed, on the dielectric 
basic plate 84, on the four side faces and the 

45 bottom face in the drawing except for the formed 
regions of the signal input, output electrodes (95 
and so on). The dielectric filter provided with a 
coupling electrode layer together with the internal 
conductor, formed holes 85 through 89 is provided 

50 in the dielectric interior as shown In Fig. 50 by the 
layer-building operation of three dielectric basic 
plates 82, 83. 84 shown in Fig. 49. 

Fig. 51 is an equivalent circuit diagram of a 
dielecric filter in accordance with the embodiment 

55 of Fig. 23. Fig. 52 is its characteristic view. In Fig. 
51 , reference characters Ra through Re are resona- 
tors by the internal conductors 96 . through 100 
shown in Fig. 49. Reference characters Ca, Ce are 
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capacity to be caused between the internal con- 
ductors 96, 100 shown in Rg. 49 and the signal 
input, output electrodes. Reference characters Cb, 
Cd are capacity to be caused between the internal 
conductors 97, 99 shown in Fig. 49 and the cou- 
pling electrodes E91 , E92. The band passing .filter 
characteristics having a damping pole P on the 
low-pass side Is obtained as shown in Fig. 52 with 
the capacity connection being effected between the 
second stage and the fourth stage among five 
stages. 

(Twenty Fourth Embodiment) 

Fig. 53 is a perspective view before the assem- 
bling operation of the dielectric filter in accordance 
with a twenty fourth embodiment. Rg. 54 is a 
perspective view after the assembling operation 
thereof. In Fig. 53, reference numerals 82, 83, 84 
are respectively dielectric basic plates, grooves are 
formed respectively on the connection face of the 
dielectric basic plates 83 and 84, and on the con- 
nection face between the dielectric basic plate 82 
and the dielectric tjasic plate 84 so that the internal 
conductor formed holes 85 through 88 may be 
formed in an integrated condition as shown in Fig. 
54 with these being connected. The internal con- 
ductors 96 through 99 are respectively formed on 
the inside faces thereof. The coupling electrodes 
E93, E94 are provided on the connection face 
between the dielectric basic plate 82 and the di- 
electric basic plate 83 and are respectively drawn 
out as the sigrial Input, output electrodes 94. 95 
onto the top face In the drawing of the dielectric 
basic plate 83. In such construction, the coupling 
electrode E93 is connected in capacity with the 
internal conductors 96, 97, and the coupling elec- 
trode E94 is connected in capacity with the internal 
conductors 98, 99. Therefore, a dielectric filter hav- 
ing damping pole is obtained on the high*pass 
side. 

A dielectric filter using the dielectric block with 
a plurality of internal conductor formed holes being 
formed in it will be shown hereinafter as the em- 
bodiments of twenty fifth through twenty eighth 
embodiments. 

(Twenty Fifth Embodiment) 

Fig. 55 is an explosive perspective view of a 
dielectric filter in accordance with a twenty fifth 
embodiment. Fig. 56 is a perspective view after the 
assembling operation thereof. In Fig. 55, reference 
numeral 81 is a dielectric basic plate. Reference 
numeral 84 is a dielectric basic plate. Internal con- 
ductor formed holes 85 through 89 are provided in 
the dielecric block 81 , and also, an external con- 
ductor 92 is formed on almost all the faces except 



for the connection face of the dielectric basic jslate 
84. A coupling electrode shown with reference nu- 
meral E90 is shown, on the dielectric basic plate 
84, on the connection face with respect to the 
5 dielectric block 81. Portions shown with E91, E92 
of the coupling electrode E90 are respectively con- 
nected in capacity with the internal conductors 
within the interna! conductor formed holes 86, 88. 
The electrodes 94', 95' for effecting capacity con- 
to nection respectively with the Internal conductors 
within the internal conductor formed holes 85, 89 
with the connection condition with the dielectric 
block 81 are provided on the dielectric basic plate 
84, and these electrodes are drawn out as the 
75 signal input, output electrodes on the side of the 
opposite face (the bottom face in the drawing) 
through the side face. The dielectric filter shown in 
Fig. 56 Is obtained by the connection between the 
dielectric block 81 and the dielectric basic plate 84. 
20 In this case, it functions as a band passing filter 
having the damping pole on the low-pass side as 
the second stage is connected in capacity with the 
fourth stage among the five stages. 

25 (Twenty Sixth Embodiment) 

Fig. 57 is an explosive perspective view before 
the assembling operation of the dielectric filter in 
accordance with a twenty sixth embodiment. Fig. 

30 58 Is a perspective view after the assembling op- 
eration thereof. In Fig. 57, reference numeral 81 is 
a dielectric block, reference numeral 84 is a dielec- 
tric basic plate. The different point from the twenty 
fifth embodiment shown in Rg. 55 and Fig. 56 is 

35 that the coupling electrode E90 is provided on the 
dielectric block 81 side. Even in the case, the 
coupling electrode B90 is connected in capacity 
between the internal conductors within the internal 
conductor formed holes 86, 88 with the dielectic 

40 bldck 81 being connected with the dielectric basic 
plate 84. 

(Twenty Seventh Embodiment) 

45 Fig. 59 Is an explosive perspective view before 

the assembling operation of a dielectric filter in 
accordance with a twenty seventh embodiment. 
Fig. 60 is a perspective view after the assembling 
operation thereof, 

50 In Fig. 59, reference numeral 81 is a dielectric 

block, reference numeral 84 is a dielectric basic 
plate. Internal conductor formed holes 85 through 
88 are provided in the dielectric block 81. On the 
dielectric basic plate 84, the coupling electrodes 

55 E93, E94 are formed on the connection face be- 
tween the dielectric block 81. The coupling elec- 
trode E93 effects capacity connection between the 
internal conductors within the internal conductor 
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formed holes 85, 86 in a connection condition with 
respect to the dielectric block 81. Reference hu- 
nneral E94 effects the capacity connection among 
the Internal conductors within the Internal conductor 
formed holes 87, 88. Such a dielectric filter as 
shown in Fig. 60 Is obtained by the connection 
between the dielectric block 81 and the dielectric 
basic 84. As the capacity connection Is effected 
between a first stage - a second stage and be- 
tween a third stage - a fourth stage among four 
stages in this manner, a band passing filter having 
a pole in the high pass is obtained. 

(Twenty Eighth Embodiment) 

Fig. 61 is an explosive perspective view before 
the assembling operation of the dielectric filter In 
accordance with a twenty eighth embodiment. Fig. 
62 is a perspective view after the assembling op- 
eration thereof. 

In Rg. 61 , reference character 81 is a dielectric 
block, reference numeral 84 is a dielectric basic 
plate. The different portion from the twenty seventh 
embodiment shown in Fig. 59 and Fig. 60 is that 
the dielectric basic pale 84 is connected in an axial 
direction with respect to the dielectric block 81. 
Accordingly, coupling electrodes E93. E94 are 
formed on the open face side of the dielectric 
block 81 as shown in Fig. 61. . A dielectric filter 
shown in Fig. 62 is obtained by the connection of 
the dielectric basic piate 84 with the dielectric 
block 81. 

(Twenty Ninth Embodiment) 

Rg. 63 is an explosive perspective view of a 
dielectric filter in accordance with a twenty ninth 
embodiment. In Fig. 63, reference numerals 82, 83 
are respectively dielectric basic plates. The earth 
electrode 92 is formed on five faces except for the 
connection face with respect to the dielectric basic 
plate 83 Is formed on the dielectric basic plate 82. 
On the dielectric basic plate 83, the coupling elec- 
trode E90 is formed together with five resonance 
electrodes 96 through 100 are formed on the con- 
nection face with the dielectric basic plate 82. Also, 
the. earth electrode 92 is formed on the four side 
faces of the dielectric basic plates 83 and the 
bottom face in the drawing. The portions shown 
with reference numerals E91, E92 of the coupling 
electrode E90 are connected In capacity near the 
open ends of the resonance electrodes 97, 99. A 
dielectric filter having the damping pole on the low- 
pass side is obtained by the connection between 
the dielectric basic pales 82, 83 shown in Fig. 63. 



(Thirtieth Embodiment) 

Fig. 64 Is an explosive perspective view of a 
dielectric filter in accordance with a thirtieth em- 

s bodiment. Reference characters 82, 83 are respec- 
tively dielectric basic plates in Fig. 64. Semi-cir- 
cular (section) grooves are formed respectively on 
the connection face of the dielectric basic plates 
82, 83. An interna! conductor shown with reference 

10 numerals 96 through 100 Is formed on the inside 
face thereof. An external conductor 92 Is formed on 
the four side faces and the top face in the drawing 
on the dielectric basic plate 82. An external con- 
ductor 92 is formed on the four side faces and the 

75 top face in the drawing is formed on the, dielectric 
basic plate 83. The coupling electrode shown with 
E10 is formed on the connection face with respect 
to the dielectric basic plate 2 and within the groove 
on the dielectric basic plate 83. The portions shown 

20 with E91, El 2 of the coupling electrode E90 are 
connected in capacity with the open end vicinity of 
the internal conductors 97, 99. The second stage 
and the fourth stage of the five stages are con- 
nected, in capacity. The dielectric filter having the 

25 damping pole is obtained pn the low-pass side by 
the connection of the dielectric basic plates 82, 83. 
In accordance with the dielectric resonator and 
- its manufacturing method of the present invention, 
polarized small sized dielectric resonator can be 

30 mariufactured with lower price by the sharp reduc- 
tion of the number of the parts. Q6 of the resonator 
is not reduced as the coupling electrode formed 
regions is not provided in one portion of the earth 
electrode, so that the band passing filter with less 

35 insertion loss can be obtained. As the different filter 
characteristics can be given by the designing of 
. the coupling electrode layer to be formed within 
the dielectric, .the dielectric filter having optional 
characteristics different in specification by the com- 

40 bination with respect to the coupling electrode lay- 
er can be constructed with the resonator portions 
being standardized. 

Although, the present invention has been fully 
described by way of example with reference to the 

45 accompanying drawings, It Is to be noted here that 
various changes and modifications will be apparent 
to those skilled in the art. Therefore, unless other- 
wise such changes and modifications depart from 
the scope of the present invention, they should be 

50 construed as included therein. 

Claims 

1. A dielectric resonator comprising; a plurality of 
55 resonance electrodes, dielectrics interposed 

between these resonance electrodes and earth 
electrodes, and additional electrode layers are 
constructed within the dielectric. 
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A dielectric resonator comprising a plurality of 
resonance electrodes, dielectrics interposed 
between these resonance electrodes and earth 
electrodes, and coupling electrode layers pro- 
vided within the dielectric to effect capacity s 
connection with a plurality of resonance elec- 
trodes. 

A dielectric filter comprising an earth electrode 
formed on the other main face of a dielectric io 
basic plate, a plurality of resonance electrodes 
formed on one main face, one side face of the 
resonance electrode being connected with the 
above described earth electrode so as to have 
coupling electrodes, stray electrodes and coll 75 
electrodes pattern-formed on the portion facing 
the respective resonance electrodes within the 
dielectric basic plate. 

A dielectric filter as defined in claim 3, where 20 
the shielding electrode is formed between the 
adjacent resonance electrodes on one main 
face of the above described dielectric basic 
plate, and both the ends of the shielding elec- 
trode are connected with the above described 25 
earth electrode. 

Polarized construction of a dielectric filter com- 
prising; a plurality of resonance electrodes 
formed on one main face of the dielectric basic 30 
plate, an earth electrode formed on the other 
main face of the dielectric basic plate, one side 
face of the resonance electrode being con- 
nected with the earth electrode, and the po- 
larized electrode being formed within the di- 35 
electric basic plate In the polarized construc- 
tion for adding a polarized electrode, to the 
filter, connecting in polarized capacity the res- 
onance electrodes. 

40 

A method of manufacturing a dielectric resona- 
tor comprising the steps of connecting a plural- 
ity of basic plates including a dielectric basic 
plate with a plurality of resonance electrode 
films being formed on it and a dielectric basic 46 
plate with an additional electrode film being 
formed on it, and manufacturing a dielectric 
resonator having the additional electrode layer 
within the dielectric interior. 

50 

A method of manufacturing a dielectric resona- 
tor comprising the steps of connecting a di- 
electric basic piate with a plurality of reso- 
nance electrode films, additional electrode 
films being formed on it opposite to these 55 
resonance electrode films, with a plurality of 
basic plates including the other dielectric basic 
plate, and manufacturing a dielectric resonator 



having an additional electrode layer on the 
dielectric interior. 

8. A method of manufacturing a dielectric resona- 
tor comprising the steps of composing a di- 
electric unit having a plurality of resonance 
electrode films formed therein, connecting a 
dielectric basic plate with the additional films 
being formed on it with the above described 
dielectric unit, and manufacturing a dielectric 
resonator having an additional electrode layer 
within the dielectric. 

9. A method of manufacturing a dielectric resona- 
tor comprising the steps of using a dielectric 
ceramic green sheet with a plurality of reso- 
nance electrode films being formed on it, a 
dielectric ceramic green sheet with additional 
electrode films being formed on it, effecting an 
integral laminated burning operation, and man- 
ufacturing a dielectric resonator having an ad- 
ditional electrode layer within the dielectric. 

10. A method of manufacturing a dielectric resona- 
tor comprising the steps of connecting a di- 
electric basic plate with a plurality of reso- 
nance electrode films being fomned on It with a 
plurality of basic plates including a dielectric 
basic plate with coupling electrode films being 
formed on It, and manufacturing a dielectric 
resonator having coupling electrode layers 
within the dielectric. 

11. A method of manufacturing a dielectric resona- 
tor Comprising the steps of connecting a di- 
electric basic plate with a plurality of reso- 
nance electrode films and coupling electrode 
films being formed opposite to these reso- 
nance electrode films with a plurality of basic 
plates of the other dielectric basic plate, and 
manufacturing a dielectric resonator having the 
coupling electrodes layers within the dielectric. 

12. A method of manufacturing a dieletric resona- 
tor comprising the steps of constituting a di- 
electric unit having a plurality of resonance 
electrode films formed therein , connecting a 
dielectric basic plate with coupling elecrodes 
films being formed on it with the above de- 
scribed dielectric unit, and manufacturing a 
dielectric resonator having coupling electrode 
layers within the dielectric. 



18 



EP 0 552 761 A1 



Fig., 1 




EP 0 552 761 A1 



Fig. 3 



C11 LI CI2 L2 CI3 




EP 0 552 761 A1 



Fig. 6 




EP 0 552 761 A1 



Fig. 8 



\ — 11—^ 



C2 C3 C4 

HI T II ^ II ^ 



1 



R1 



R2 



R3 



Fig- 9 




El CI E2 C2 E3 C3 



EP 0 552 761 Ai 



Fig. 11 




12 

Fig 12 



EP 0 552 761 A1 



Fig. 13 




Fig. 14 



EP 0 552 761 A1 



Fig. 15 




EP 0 552 761 A1 



Fig. 17 




EP 0 552 761 A1 



Fig. le 




EP 0 552 761 A1 



Fig. 19 




Csi Ceil Cei 12 



Fig. 20 



14 



■^Csi ^^S2 ^^ss 
- . o-r ^ 



L1 



L2 



15 



Cei -|-Ce3 



R1 



R2 



yir 



R3 



EP 0 552 761 A1 




EP 0 552 761 A1 



Fig. 23 



16 19 17 20 




\y y y / / / / / ■/ / /. 



Fig. 24 



EP 0 552 761 A1 




EP 0 SS2 761 A1 



Fig. 26 



(A) 



-16 



Cs 
17 



(B) 




Fig. 27 





*-S1 ^ 

c 


*SI2-* 

D 




5- 


— ^ 

OS? 


T 


0-6 



EP 0 552 761 A1 



Fig. 28 











t 

b 

i 




— » - 
C 

-* ( 


1 





Fig 29 



g 




EP 0 552 761 A1 



Fig. 30 




-40- 



0 0.5 1.0 1.5 2.0 

orea for removing conductor 



EP. 0 552 761 A1. 



Fig. 31 



o 



x100(%) 

-1 




-2- 



O 0:5 1.0 1.5 2.0 

g [mm ] 

Fig. 32 

SI SI2S2S23S3 Sn-ln Sn 





















0 








G 




/ 


C 




0 



EP 0 552 761 A1 



Fig. 33 



26 23b 




EP 0 552 761 A1 



Fig. 35 




EP 0 552 761 A1 



Fig. 37 




EP 0 552 761 A1 



Fig. 38 



56 




EP 0 552 761 A1 



Fig. 40 




EP 0 552 761 A1 



Fig. 41 




60 62 62 60 62c 



F/ g. 42 




60-62 56 



EP 0 552 761 A1 



Fig. 44 



T ^ X^CS 

— nnnn — — -o 



Xe 

^R2 



Xe 



EP 0 552 761 A1 




EP 0 552 761 A1 




EP 0 552 761 A1 




frequency 



EP 0 552 761 A1 



Fig. 49 




EP 0 5S2 761 A1 



Fig. 50 




Fig. 51 
94 Co 



Cb 



Cd Y^® 95 



Ro 



Rb 



Rc 



Rd 



Re 



tJt tIt 7^ /)/' /}/ 



EP 0 552 761 Al 



Fig. 52 



E 




frequency 

F/g. 53 




EP 0 552 761 A1 



Fig. 54 




Fig. 55 



EP 0 552 761 A1 



Fig. 56 




Fig. 57 



94 



92 

.84 



EP 0 552 761 A1 




EP 0 552 761 A1 




EP 0 552 761 A1 



Fig. 62 




EP 0 552 761 A1 



64 



92 



92 




.EP0 5S2 76.1 A1 



Fig. 65 PRIOR ART 




103 



109 



Fig. 66 PRIOR ART 



116 117 118 119 



I I ' 



) 



120 



I I 



f-H 



E10 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

£P 93 10 0886 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indicatian, where appropriate, 
of relevant passages ' 



Relevant 
to daira 



CLASSinCATION OF THE 
APPUCATION qnt. a.5 ) 



EP-A-0 448 085 (SANYO ELECTRIC COMP LTD) 
* column 4, line 58 - column 5, line 34; 
figures 7,8 * 



EP-A-0 442 418 (OKI ELECTRIC IND CO LTD) 

* page 8, line 5 - line 12; figure 13 * 

EP-A-0 444 948 (FUJITSU LTD) 

* column 8, line 54 - colunin 9, line 16; 
figures 26,27 * 

PATENT ABSTRACTS OF JAPAN 
vol. 13, no. 292 (E-782)(3640) 6 July 1989 
& JP-A-10 73 802 ( MATSUSHITA ELECTRIC 
WORKS LTD ) 20 March 1989 

* abstract * 

EP-A-0 438 149 (FUJITSU LTD) 

* the whole document * 



1-3.5-12 

4 
4 

1-3,5-12 
1,2 



1-12 



HOlPl/205 
HOlPl/203 



TECHNICAL FIELDS 
SEARCHED Out. CLS ) 



HOIP 



The present search r^orC has been drawn up for all daims 



Ptac* of lUKk 

THE HAGUE 



Diie of jBiylBllM af tka §tm 

28 APRIL 1993 



DEN OTTER A.M. 



CATEGORY OF aTCD DOCUMENTS 

X : particularly relevant if taketi alone 

Y : particularly relevut if combined wltb anothCT 

docuraeni of the same cate^ry 
A : technological background 
O : non-nfritteD disclosure 
P : intermediate document 



T : theory or prtadplt underlylag the Inventioo 
E : eariier patent document, bat published on, or 

■fitf the filing date 
D : docunat dted in the application 
L : docuncnt dted for other reasons 

& : member of the same patent family, correspoodinB 



